The role of the complement cascade in endotoxin-induced septic encephalopathy.
The complement system normally eliminates bacteria and has a protective effect. However, in an inflammatory setting such as sepsis, an exaggerated or insufficient activation of this cascade can have deleterious effect through the activation of glial cells, secretion of proinflammatory cytokines and generation of other toxic products. The aim of the present study was to investigate the role of the complement cascade in septic encephalopathy, through the passive injection of endotoxin/lipopolysaccharide (LPS) into mice overexpressing the potent complement inhibitor, CR1-related y (Crry-tg). Increased gliosis occurred in brains of endotoxemic mice. Concomitant with this, there was a significant rise in mRNA expression of GFAP, CD45 and proinflammatory molecules, TLR4, TNF-alpha and NO, in these brains. Consistent with the capacity of these inflammatory mediators, there was increased apoptosis as determined by DNA fragmentation and TUNEL staining on LPS treatment, which occurred through the Akt pathway. In addition, there was increased water content in brain, similar to cerebral edema observed in sepsis. Relative to wild-type mice, complement-inhibited mice had an attenuated inflammatory response, decreased edema and reduced apoptosis. Therefore, we demonstrate for the first time that the complement cascade appears to be one of the key players that cause brain pathology in an endotoxemic setting and therefore is a viable therapeutic target.